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MODULAR WASTE DRAN 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

NAA 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

NAA 

BACKGROUND OF THE INVENTION 

A waste drain used in commercial food service applica 
tions is typically installed in large commercial sinks as the 
sink drain. Conventional waste drains typically use a one 
piece body construction that is specific to an inlet/outlet com 
bination. Each significantly different inlet and/or outlet sink 
connection requires a different waste drain specifically tai 
lored to that particular inlet and/or outlet connection. The 
different combinations mean that a Substantial inventory must 
be maintained. 

To open and close the conventional waste drain, one might 
find a “ball valve or a “cylinder valve or a “rotor valve or a 
“pop-up' valve permanently installed in the one piece body of 
the drain. Each of these valves would be actuated only by a 
handle directly connected to the waste drain, and so access to 
the handle was often inconvenient due to obstructions in the 
environment of the drain. Overflow ports for a conventional 
waste drain are typically located on the opposite side of the 
waste drain from the handle, and this location cannot be 
varied during installation of the drain and so also might 
become inconveniently disposed. Moreover, ball valves and 
cylinder valves are relatively expensive. 
The size of the passage through the valve of a conventional 

waste drain is typically less than the size of the passage 
through the connecting pipes and thus limits the passage of 
drain cleaning equipment through the conventional waste 
drain. Where the drain includes a cylinder valve, the mechan 
ics and assembly of the parts of such valves further limit the 
size of the passage of the valve body, thereby further limiting 
the use of drain cleaning equipment. The same is true of some 
drains that include a ball valve. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is a principal object of the present invention to provide a 
modular waste drain that can be configured for installation in 
any inlet/outlet combination, including custom applications. 

It is another principal object of the present invention to 
provide a modular waste drain that can be reconfigured while 
the drain is still installed in the sink. 

It is a further principal object of the present invention to 
provide a modular waste drain with inlet assemblies and 
outlet assemblies that are indexable for multiple positions to 
allow ease of connection, routing of plumbing or positioning 
of the handle. 

It is still another principal object of the present invention to 
provide a modular waste drain with outlet assemblies that are 
indexable for multiple positions of the overflow port. 

It is a still further principal object of the present invention 
to provide a modular waste drain that employs a knife gate 
valve, which is compact in size, durable, economical and 
allows for easy maintenance and replacement of a component 
that is unacceptably damaged or worn. 
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2 
It is yet another principal object of the present invention to 

provide a modular waste drain that allows for an increase in 
the flow through rate relative to conventional commercial 
waste drains. 

It is an additional principal object of the present invention 
to provide a modular waste drain with valve gate member 
having a sharp edge that will slice through some obstructions 
that extend across the valve opening when the valve gate 
member is moving from the open position to the closed posi 
tion. 

It is an additional further principal object of the present 
invention to provide a modular waste drain with an unob 
structed passage through the waste drain for easy passage of 
drain cleaning equipment. 

It is another additional principal object of the present 
invention to provide a modular waste drain with a valve body 
passage that is greater than the current drain pipe size typi 
cally connected to waste drains. 

It is yet a further principal object of the present invention to 
provide a modular waste drain configured to allow it to be 
opened and closed by an actuating assembly that is accessible 
remotely from the waste drain. 

It is yet an additional principal object of the present inven 
tion to provide a modular waste drain that can be remotely 
actuated by Such means that include one or more of mechani 
cal apparatus, electric motor and electric Solenoid. 

It is a still additional principal object of the present inven 
tion to provide a modular waste drain with a handle guard that 
protects the valve handle and/or valve body from accidental 
damage or abuse. 

It is yet a still further principal object of the present inven 
tion to provide a modular waste drain with a handle guard that 
is designed to withstand loads and impact forces that would 
typically damage and impair the actuation of the valve in a 
conventional waste drain. 

Additional objects and advantages of the invention will be 
set forth in part in the description that follows, and in part will 
be obvious from the description, or may be learned by prac 
tice of the invention. The objects and advantages of the inven 
tion may be realized and attained by means of the instrumen 
talities and combinations particularly pointed out in the 
appended claims. 
To achieve the objects and in accordance with the purpose 

of the invention, as embodied and broadly described herein, a 
presently preferred embodiment of a modular waste drain 
includes at least the following separate modules that can be 
selectively attached and detached from each other: an inlet 
assembly, an outlet assembly and a knife gate valve. In an 
alternative preferred embodiment, an additional module is 
provided by a valve guard assembly. In a further alternative 
preferred embodiment, the knife gate valve need only be 
detachably connected to at least one of the inlet assembly and 
the outlet assembly. 
The inlet assembly defines an inlet passage, and the outlet 

assembly defines an outlet passage. The knife gate valve has 
a valve body that defines a valve opening, and the waste drain 
defines a waste passage that includes the inlet passage, the 
outlet passage and the valve opening. The valve body of the 
knife gate valve can be detachably connected to the inlet 
assembly and detachably connected to the outlet assembly. 
The knife gate valve includes a gate member that is disposed 
within the valve body and configured to be selectively slid 
able between a closed position and an open position, wherein 
the valve opening is completely closed in the closed position 
and completely open in the open position. A valve handle has 
one end connected to the gate member and an opposite end 
selectively moveable with respect to the valve body. A valve 
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guard assembly can include a crossbar that can be connected 
to the selectively moveable end of the handle. Alternatively, 
the valve guard assembly can include an actuating assembly 
that can have one end connected to the selectively moveable 
end of the handle and an opposite end remotely disposed from 
the waste drain and that can be used by the operator to effect 
remote opening and closing of the knife gate valve. 
The accompanying drawings, which are incorporated in 

and constitute apart of this specification, illustrate at least one 
presently preferred embodiment of the invention as well as 
Some alternative embodiments. These drawings, together 
with the description, serve to explain the principles of the 
invention but by no means are intended to be exhaustive of all 
of the possible manifestations of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevated perspective view of a presently 
embodiment of the modular waste drain of the present inven 
tion. 

FIG. 2 is a cross-sectional view taken along the direction of 
the arrows shown designated 2-2 in FIG. 1. 

FIG. 3 is an elevated perspective assembly view of the 
embodiment of FIGS. 1 and 2. 

FIG. 3A is an alternative embodiment of a component of 
the present invention. 

FIG. 3B is an alternative embodiment of a component of 
the present invention. 

FIG.3C is another alternative embodiment of a component 
of the present invention. 

FIG. 3D is a further alternative embodiment of a compo 
nent of the present invention. 

FIG. 4 is a top plan view with portions cut away of an 
alternative embodiment of a component of the present inven 
tion. 

FIG. 4A schematically presents alternative embodiments 
of components of an embodiment of the present invention. 

FIG. 4B schematically presents alternative embodiments 
of components of an embodiment of the present invention. 

FIG. 4C schematically presents alternative embodiments 
of components of an embodiment of the present invention. 

FIG. 4D schematically presents alternative embodiments 
of components of an embodiment of the present invention. 

FIG. 4E schematically presents alternative embodiments 
of components of an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference now will be made in detail to the presently 
preferred embodiments of the invention, one or more 
examples of which are illustrated in the accompanying draw 
ings. Each example is provided by way of explanation of the 
invention, which is not restricted to the specifics of the 
examples. In fact, it will be apparent to those skilled in the art 
that various modifications and variations can be made in the 
present invention without departing from the scope or spirit of 
the invention. For instance, features illustrated or described as 
part of one embodiment, can be used on another embodiment 
to yield a still further embodiment. Thus, it is intended that the 
present invention cover Such modifications and variations as 
come within the scope of the appended claims and their 
equivalents. The same numerals are assigned to the same 
components throughout the drawings and description. 
A presently preferred embodiment of the modular waste 

drain is shown in FIGS. 1-3 and is represented generally by 
the numeral 10. As shown in FIG.3 for example, the modular 
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4 
waste drain 10 includes at least the following separate mod 
ules that can be selectively attached and detached from each 
other: an inlet assembly 20, an outlet assembly 30 and a knife 
gate valve 40. In an alternative embodiment, an additional 
module can be provided by a valve guard assembly 50 as 
shown in FIGS. 1 and 2 for example. In a further alternative 
embodiment, the knife gate valve need only be detachably 
connected to at least one of the inlet assembly and the outlet 
assembly. 
As shown in FIG. 2, the inlet assembly 20 defines an inlet 

passage 21 internally thereof, and the outlet assembly 30 
defines an outlet passage 31 internally thereof. As shown in 
FIGS. 2, 3 and 4, the knife gate valve 40 defines a valve 
opening 41. Similarly, as shown schematically in FIGS. 4C 
and 4D, the respective knife gate valve 140, 240 defines a 
valve opening 141,241. As shown in FIG. 2 for example, the 
valve opening 41 is disposed between the inlet passage 21 and 
the outlet passage 31, and thus the modular waste drain 10 
defines a waste passage for the flow of wastetherethrough and 
that includes the inlet passage 21, the outlet passage 31 and 
the valve opening 41. Accordingly, the respective valve open 
ing 41,141,241 is positioned so that the respective valve 40, 
140, 240 can be operated to control the flow of waste that is 
allowed to pass through the modular waste drain 10. More 
over, as shown in FIG. 2 for example, the valve opening 41 is 
at least as wide as the outlet passage 31, and thus allows for an 
increase in the flow through rate relative to conventional 
commercial waste drains 

In accordance with the present invention, the knife gate 
valve can be detachably connected to at least one of the inlet 
assembly and the outlet assembly. Desirably, the knife gate 
valve can be detachably connected to both of the inlet assem 
bly and the outlet assembly. As shown in FIG. 3, each of the 
inlet assembly 20 and the outlet assembly 30 is provided with 
a respective attachment flange 22,32. As shown in FIG.3, the 
attachment flange 22 of the inlet assembly 20 is defined as a 
peripherally extending flange at the outlet 23 (FIG. 2) of the 
inlet passage 21. As shown in FIG.3, the attachment flange 32 
of the outlet assembly 30 is defined as a peripherally extend 
ing flange at the inlet 33 of the outlet passage 31. As shown in 
FIG. 3, the knife gate valve 40 includes a valve body 40a. 
Each of the respective attachment flanges 22, 32 desirably is 
configured to mate Snugly with an opposite surface on the 
topside 42a and the underside 42b of the valve body 40a 
around the valve opening 41 of the knife gate valve 40. 

Each of the respective attachment flanges 22, 32 desirably 
is configured with the same shape, but need not be identically 
configured so long as the opposing Surfaces are designed to 
mate snugly to each other. Moreover, as shown in FIG. 3, at 
least one attachment hole 24a, 34a defined in each respective 
attachment flange 22, 32 is configured to be aligned with a 
corresponding attachment hole 24a, 34a of the other flange 
22.32 and aligned with a corresponding attachment hole 44a 
through the body 40a of the knife gate valve 40. Desirably, 
each of a plurality of respective attachment holes 24a, 24b, 
24c, 24d defined in the attachment flange 22 of the inlet 
assembly 20 is aligned with a corresponding one of the 
respective attachment holes 34a, 34b, 34c., 34d defined 
through the attachment flange 32 of the outlet assembly 30 
and with a corresponding one of the respective attachment 
holes 44a, 44b, 44c., 44d defined through the valve body 40a. 
At least one selectively detachable connector is configured 

to bias the knife gate valve 40 against the inlet assembly 20 
and against the outlet assembly 30. As shown in FIGS. 2 and 
3, the at least one selectively detachable connector can 
include a screw 14a, and desirably additional screws 14b, 
14c, 14d beyond the one screw 14a are provided as shown in 
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FIG. 3. Desirably, each screw 14a. 14b, 14c. 14d can be 
passed through one of the corresponding aligned attachment 
holes 34a, 34b, 34c, 34d in the outlet assembly 30 and thence 
passed through one of the corresponding aligned attachment 
holes 44a, 44b, 44c., 44d in the valve body 40a of the knife 
gate valve 40 and threaded into the corresponding aligned 
attachment hole 24a, 24b, 24c, 24d in the inlet assembly 20 so 
that installation of the modular waste drain 10 can be accom 
plished from beneath the sink. Alternatively, the at least one 
selectively detachable connector can include a bolt that is 
passed through the attachment holes in the attachment flanges 
22, 32 and the valve body 40a of the knife gate valve, and a 
threaded nut could receive the threaded end of each bolt. 

Details of the construction and operation of a suitable knife 
gate valve 40 are disclosed in U.S. Pat. No. 5,678,802, which 
is hereby incorporated herein by this reference for all pur 
poses. As shown in FIGS. 2 and 3, the knife gate valve 40 
includes a valve handle 43 that has one end connected to a 
valve gate member 45. The valve gate member 45 is disposed 
within the valve body 40a and is configured to be selectively 
slidable between a closed position and an open position. In 
the view shown in FIG. 2, the valve gate 45 is disposed in the 
open position whereby the valve opening 41 is completely 
open. In the view shown in FIG. 4 for example, the valve gate 
member 45 is partially occluding the valve opening 41. Thus, 
the valve handle 43 that has one end connected to the valve 
gate member 45 can be selectively moveable in a straight line 
to control opening and closing of the knife gate valve 40. In 
the embodiment shown in FIGS. 1-4 for example, straight line 
movements of the valve handle 43 effect sliding movements 
of the valve gate member 45 between the open position and 
the closed position. 

In one alternative embodiment of the knife gate valve sche 
matically shown in FIG. 4C, a valve handle 143 is selectively 
moveable about a pivot point 148 to control opening and 
closing of the knife gate valve 140. As schematically shown in 
FIG. 4C, the valve body 14.0a defining the valve opening 141 
desirably can be configured to permit the valve gate member 
145 attached to the valve handle 143 to open and close with a 
pivoting movement as in a pendulum movement. 

In another alternative embodiment of the knife gate valve 
240 schematically shown in FIG. 4D, each of a pair of valve 
handles 143a, 143b is selectively moveable about a pivot 
point 248 to control opening and closing of the knife gate 
valve 240. As schematically shown in FIG. 4D, the valve body 
24.0a defining the valve opening 241 desirably can be config 
ured to permit a scissors movement of each of two pieces 
245a, 245b forming the valve gate. Each respective piece 
245a, 245b of the valve gate is connected to its own respective 
valve handle 243a, 243b. As schematically shown in FIGS. 
4D and 4E, the two pieces 245a, 245b forming the valve gate 
pivot to separate to open and come together to close as remi 
niscent of the movements of the blades of a scissor. 

Each of the elements forming the valve gate member 45, 
145, 245a, 245b desirably is formed of a flat plate of stainless 
steel having a thickness on the order of about one sixteenth of 
an inch to about three thirty-seconds of an inch. As shown in 
FIG. 4, the leading edge 47 of the valve gate member 45 is 
desirably formed as a sharp edge that will slice through some 
obstructions that extend across the valve opening 41 when the 
valve gate member is moving from the open position to the 
closed position. The same is true for the leading edge 147 of 
the valve gate member 145 schematically shown in FIG. 4C 
and the leading edges 247a, 247b of the pieces 245a, 245b of 
the valve gate member shown schematically in FIG. 4E. 

In order to guard against a leading edge (47. 147, 247a, 
247b) of the valve gate member severing a worker's finger 
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6 
that might be placed inadvertently across the valve opening 
during movement of the valve gate into the closed position, as 
shown in FIG. 2 for example, an inlet guard 25 can be pro 
vided for the inlet assembly 20. The inlet guard 25 desirably 
is detachably connected to the inlet assembly 20 and disposed 
across the inlet passage 21 of the inlet assembly 20, thereby 
preventing a worker from placing a digit into the path of the 
valve gate member. Additionally, as shown in FIGS. 1-3, a 
removable flat or basket strainer 26 can be attached to the 
externally projecting open end of the inlet assembly 20. 

In accordance with an alternative preferred embodiment of 
the present invention, the modular waste drain desirably 
includes a valve guard assembly that is connected to the knife 
gate valve and disposed to shield the knife gate valve from 
external impacts. As shown in FIG. 2, the valve guard assem 
bly 50 desirably is connected to the inlet assembly 20, which 
is received through an opening defined internally of the guard 
member 50. As shown in FIG. 3, the valve guard assembly 
includes a front end 50a, a back end 50b and at least one 
connecting element that selectively holds the front end 50a to 
the back end 50b. Each of the front end 50a and the back end 
50b desirably is formed of a strong, rigid material that can 
carry out the protective function of the valve guard assembly 
50, and examples of suitable materials include aluminum, 
Zinc alloy Suitable for die casting, and bronze. As shown in 
FIG. 3, one embodiment of a connecting element can be an 
elongated connecting screw 52 that has one end threaded into 
a threaded aperture 53 that is defined within the back end 50b 
of the guard member 50. Desirably, a pair of elongated con 
necting screws 52 can be employed with one connecting 
screw 52 being disposed to each opposite side of the guard 
member 50. Each of the two screws 52 shown in FIG. 3 
desirably can be fitted with a head that receives a tool non 
rotatably therein. An example of such a tool would be an Allen 
wrench. Tightening of the screws 52 would result in drawing 
the front end 50a against the back end 50b so that the inlet 
assembly 20 would be secured between the front end 50a and 
the back end 50b of the valve guard assembly 50 as shown in 
FIG. 2 for example. 
As shown in FIGS. 1-3, the valve guard assembly 50 desir 

ably includes a crossbar 54 that is connected to the end of the 
valve handle 43 opposite the end of the valve handle 43 that is 
connected to the valve gate member 45. As shown in FIGS. 
1-3, the valve guard assembly 50 desirably further includes at 
least one support rod 55a disposed parallel to the valve handle 
43 and connected to the crossbar 54. Desirably, a support rod 
55a or 55b is disposed to each side of the valve handle 43, and 
the two support rods 55a, 55b lie in a common plane with the 
valve handle 43. Each of the support rods 55a or 55b desirably 
is connected to a respective opposite end of the crossbar 54. 
Additionally, as shown in FIG. 3 for example, for each sup 
port rod55a or 55b a respective elongated channel 56a or 56b 
is defined within the main body of the valve guard assembly 
50 and configured to receive the support rod therein. As 
shown in FIG.3 for example, each respective elongated chan 
nel 56a or 56b is defined within both the front end 50a and the 
back end 50b of the main body of the valve guard assembly 
50. Each support rod 55a, 55b is slidable selectively into and 
out of its respective channel 56a, 56b. Thus, even when the 
valve handle 43 is positioned so that the valve opening 41 is 
completely open and the valve handle 43 is fully extended out 
of the knife gate valve 40, the support rods 55a, 55b and the 
cross bar 54 of the valve guard assembly 50 still partially 
protect the valve handle 43 from impacts coming from either 
opposite side and to one end of the valve handle 43. 

Provision desirably can be made for remote actuation of the 
opening and closing of the modular waste drain of the present 
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invention. A remote actuator assembly desirably is connected 
to the knife gate valve and configured to permit opening and 
closing of the valve from a location remote from the waste 
drain. In one embodiment of the remote actuator assembly 
shown in FIG. 4 for example, an actuating cable 60 can be 5 
provided with one end connected to the valve handle 43. An 
opposite end of the actuating cable 60 desirably is remotely 
disposed from the end of the actuating cable 60 that is con 
nected to the valve handle 43. The force needed to operate the 
remote actuator assembly is manually supplied by the user. As 10 
shown in FIG. 4, a manual grip 62 desirably is connected to 
the remotely disposed opposite end of the cable 60 so that 
when the operator pulls on the manual grip 62, the cable 60 is 
withdrawn from a surrounding cable sleeve 63 and pulls on 
the valve handle 43 in a manner that opens the valve opening 15 
41. As shown in FIG. 4, the end of the actuating cable 60 that 
is connected to the manual grip 62 can be passed through a 
rigid tube 65 having a fixture 66 for installation to the sink so 
as to deploy the manual grip 62 where the operator has easy 
access to the manual grip 62. 2O 
As shown in FIG. 4, one end 64a of a rigid adapter 64 can 

be provided with a threaded opening 64b to receive a threaded 
end of the valve handle 43, while the opposite end 64c of the 
rigid adapter 64 can be provided with a conduit 64d that 
receives the end of the cable 60 and retains the end of the cable 25 
60 therein by means of a set screw 64e. When the valve 
opening 41 is open, pushing on the manual grip 62 pushes the 
valve handle 43 in a manner that closes the valve opening 41. 
When the valve opening 41 is closed, pulling on the manual 
grip 62 pulls the valve handle 43 in a manner that opens the 30 
valve opening 41. Moreover, in an alternative embodiment, a 
linkage (not shown) can be introduced between the cable 60 
and the valve handle 43 so that pushing on the manual grip 62 
opens the valve opening 41 and pulling on the manual grip 62 
closes the valve opening 41. 35 

In other embodiments of the remote actuator assembly 
shown schematically in FIGS. 4A and 4B for example, an 
electromechanical actuating assembly can be provided with 
electrical power Supplying the force needed to operate the 
remote actuator assembly. The electromechanical actuating 40 
assembly can be connected to the valve handle 43 by means of 
any connection mechanism, which might include a rigid 
adapter 64. As shown schematically in FIG. 4A for example, 
the electromechanical actuating assembly can include a sole 
noid actuator 70 that can be electrically actuated by an on/off 45 
switch 71 that is remotely located from the waste drain. The 
switch 71 can be mounted on the sink for example. One end of 
the solenoid stem 72 can be connected to the valve handle 43, 
and the opposite end of the solenoid stem 72 can be connected 
to the armature 73. When the Switch 71 is closed, current 50 
flows through the coil 74 that creates a magnetic field pulling 
the armature 73 into the space within the coil and force 
loading the reset spring 75. This linear motion also pulls the 
valve handle 43 toward the actuator 70 and depending on the 
configuration, either opens or closes the knife gate valve 40. 55 
When the switch 71 is open, current is cut off from the coil 74 
and the magnetic field disappears, thus allowing the reset 
spring 75 to move the armature 73 away from the coil 74 (the 
condition shown in FIG. 4A) and also pushing the valve 
handle 43 away from the actuator 70. 60 
As shown schematically in FIG. 4B for example, another 

embodiment of an electromechanical actuating assembly can 
include an actuator 80 with an electric motor 81. The electric 
motor 81 that operates the electromechanical actuator can be 
electrically actuated by a switch 82 that is remotely located 65 
from the waste drain. The switch 82 can be a three position 
switch (forward on-off-reverse on) mounted on the sink for 
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example. Any of a number of different ways can be provided 
to convert the rotational motion of the armature of a motor 
into linear translational motion. As shown schematically in 
FIG. 4B for example, the shaft 83a of a worm screw 83 can be 
connected to the armature 81 a of the motor 81. One end of a 
rack 84 that has teeth rotatably engaged by the worm screw 83 
can be connected to the valve handle 43. When the Switch 82 
is closed, current flows to the motor 81 and rotates the arma 
ture 81 a in either the clockwise or counterclockwise direc 
tion depending on the position of the switch 82. Rotation of 
the armature 81a causes the worm screw 83 to rotate in the 
same direction. Rotation of the worm screw 83 linearly moves 
the rack 84 either toward or away from the actuator 80. 
Depending on the configuration, this linear motion of the rack 
84 also either pulls the valve handle 43 toward the actuator 80 
or pushes the valve handle 43 away from the actuator 80 and 
either moves the valve gate member 45 toward the open 
position or toward the closed position of the knife gate valve 
40. When the switch 82 is open, current is cut off from the 
motor 81 and the linear movement of the valve handle 43 
stops, thus allowing the operator to position the valve gate 
member 45 at an intermediate location so that the valve open 
ing 41 is partially open and partially closed. 
As shown in FIG. 2, at least one selectively removable seal 

46a is desirably disposed between the knife gate valve 40 and 
at least one of the inlet assembly 20 and the outlet assembly 
30. Desirably, as shown in FIGS. 2 and 3, one seal 46a is 
disposed to rest on the upper Surface of the attachment flange 
32 of the outlet assembly 30 surrounding the inlet 33 of the 
outlet passage 31 to thereby make water tight sealing contact 
with the underside 42b of the knife gate valve 40 and in the 
region of the valve body 40a Surrounding the valve opening 
41. This first seal 46a butts against the inlet 33 of the outlet 
passage 31 of the outlet assembly 30. 
As schematically shown in FIG. 3, a second seal 46b desir 

ably is disposed to rest on the lower surface of the attachment 
flange 22 of the inlet assembly 20 to thereby make water tight 
sealing contact with the topside 42a of the knife gate valve 40 
and in the region of the valve body 40a surrounding the valve 
opening 41. This second seal 46b butts against the outlet 23 of 
the inlet passage 21 of the inlet assembly 20. Each of these 
seals 46a, 46b is desirably formed of a resiliently deformable, 
water impermeable material such as rubber. These seals 46a, 
46b can be replaced easily when the outlet assembly 30 is 
detached from the valve body 40a of the knife gate valve 40 
and the knife gate valve 40 is detached from the inlet assem 
bly 20. 
As shown in FIG. 2, the outlet assembly 30 desirably 

includes an overflow port35 disposed downstream of the inlet 
33 of the outlet passage 31 and upstream of the discharge end 
36 of the outlet passage 31. The overflow port 35 desirably 
extends in a direction that is at a right angle to the direction of 
the flow through the outlet passage 31 of the outlet assembly 
30. The overflow port 35 desirably can be externally threaded 
to receive a cap 35a that is screwed onto the end of the 
overflow port 35 and seals the overflow port 35. The cap 35a 
can be unscrewed and removed when it is desired to open the 
overflow port 35. Alternatively, the overflow port 35 desirably 
can be internally threaded to receive a threaded plug that can 
be screwed into the end of the overflow port 35 to seal the 
overflow port 35 and selectively unscrewed and removed 
when it is desired to open the overflow port 35. 
As shown in FIG. 2, the discharge end 36 of the outlet 

assembly 30 desirably can be internally threaded to receive a 
connecting pipe. Desirably, the discharge end 36 of the outlet 
assembly 30 also can be externally threaded to be connected 
to a connecting pipe. Moreover, though not shown, a threaded 



US 9,009,885 B2 
9 

plug or a threaded cap can be screwed, respectively, into the 
internal threads or onto the external threads of the discharge 
end 36 of the outlet assembly 30 if it is desired to connect the 
outlet assembly 30 through the overflow port 35 to the sewer 
line for example. 
An alternative embodiment of an outlet assembly 130 is 

shown in each of FIGS. 3A, 3B, 3C and 3D in four successive 
different 90 degree orientations. This embodiment 130 of the 
outlet assembly shown in each of FIGS. 3A, 3B, 3C and 3D is 
configured with a right angle elbow between the inlet 133 of 
the outlet passage 131 and the discharge end 136. This 
embodiment of the outlet assembly 130 is similarly provided 
with a suitable attachment flange 132 that desirably is iden 
tically configured as the attachment flange of the embodiment 
of the outlet assembly 30 shown in FIG.3 and thus is easily 
substituted therefor. 

Similarly, because the embodiment of an outlet assembly 
30 shown in FIG. 3 has four connector holes 34a, 34b, 34c, 
34d, the outlet assembly 30 can be disposed in any of four 
differentorientations with the overflow port 35 facing any one 
of four different directions. The number of orientations for 
directing the overflow port 35 is equivalent to the respective 
number of symmetrically spaced respective connector holes 
24a, 24b, 24c, 24d. etc., 34a, 34b, 34c, 34d. etc. that can be 
aligned in each of the respective attachment flanges 22, 32, of 
the inlet assembly 20 and the outlet assembly 30 and the 
respective connector holes 44a, 44b, 44c., 44d. etc. of the 
valve body 40a of the knife gate valve 40. When installing the 
modular waste drain 10, the overflow port 35 in the embodi 
ment of FIGS. 2 and 3 and the discharge end 136 of the 
embodiment of any of FIGS. 3A, 3B, 3C and 3D can be 
oriented in any of the possible orientations determined by the 
number of aligned and symmetrically arranged respective 
connector holes in the respective attachment flanges. 

Because the knife gate valve 40 is detachably connected to 
the inlet assembly 20 and detachably connected to the outlet 
assembly 30, the modular waste drain 10 of the present inven 
tion can be reconfigured and/or repaired while the drain 10 is 
still installed in the sink. Replacing the seals 46a, 46b when 
they become degraded is a relatively simple operation. More 
over, a different inlet assembly 20 and/or outlet assembly 30 
can be installed relatively simply. 

While at least one presently preferred embodiment of the 
invention has been described using specific terms. Such 
description is for illustrative purposes only, and it is to be 
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10 
understood that changes and variations may be made without 
departing from the spirit or scope of the following claims. 

What is claimed is: 
1. A modular waste drain assembly for a vessel having a 

drain opening that communicates with a drain line through 
which the vessel discharges matter to a sewer, comprising: an 
inlet assembly defining an inlet passage, the inlet assembly 
being configured to fit into the drain opening of the vessel; an 
outlet assembly defining an outlet passage, the outlet assem 
bly having a discharge end configured for connection to the 
drain line; and a knife gate valve having a valve opening 
disposed between the inlet passage and the outlet passage, the 
knife gate valve defining a valve body having a first end and 
a second end, the first end being detachably connected to the 
inlet assembly by at least one selectively detachable connec 
tor and the second end being detachably connected to the 
outlet assembly; a valve guard assembly connected to the 
knife gate valve and disposed to shield the knife gate valve 
from external impacts. 

2. A modular waste drain as in claim 1, further comprising: 
a valve guard assembly connected to the knife gate valve 

and disposed to shield the knife gate valve from external 
impacts. 

3. A modular waste drain as in claim 1, wherein the valve 
guard assembly is connected to the inlet assembly. 

4. A modular waste drain as in claim 1, wherein the valve 
guard assembly includes a front end, a back end and at least 
one connecting element that selectively holds the front end to 
the back end. 

5. A modular waste drain as in claim 1, wherein the at least 
one connecting element is a screw. 

6. A modular waste drain as in claim 1, wherein: the knife 
gate valve includes a valve handle that is selectively moveable 
to effect opening and closing of the knife gate valve; the valve 
guard assembly includes a cross bar connected to the valve 
handle; the valve guard assembly further includes at least one 
Support rod disposed parallel to the valve handle and con 
nected to the cross bar, and the valve guard assembly defines 
an elongated channel receiving the Support rod therein and 
wherein the support rod is slidable selectively into and out of 
the channel. 


